Helvella costifera and H. hyperborea most of the material deposited as H. acetabulum from that and other northern regions . Almost all the specimens of H . costifera, including several from outside the Nordic countries, proved to represent either H. costifera s.str. or H . hyperborea. Two specimens which had been published (Dissing 1966) as H . costifera, turned out to be H . oblongispora Harmaja (see further) and the following two H. acetabulum: I) Sweden, Jlimtland, Ostersund, 14.V11.1902 Andersson (S); 2) Greenland, Sendre Stremfjord, Hassels Fjeld, in loess in Salix scrub, 28.VII.l947 Lange 171 (C). In the latter case the original identification (Lange 1957 ) thus proved correct. (It is curious that three specimens of H . acetabulum s.str. are now known from Greenland (see also Harmaja 1977b: 53) , while none of the arctic-alpine segregates of that species and neither of the species of the H. cost if era group have so far been found there.)
In the autumns of 1970-1972, in Kuusamo, N.E . Finland, my attention was attracted by a He/vella which I suspected to be the dark northern form of H . acetabulum (St-Arn.) Que!., as presented by Dissing (1966) . Dissing also reported similar deviating collections of the closely related H. costifera Nann f., and later I associated my fungus with this species rather than with H . acetabulum. Some of Dissing's (1966) specific concepts appear to be collective and I recently segregated some dark-coloured, late-fruiting, arctic-alpine species from H. acetabulum sensu Dissing (Harmaja 1976c (Harmaja , 1977b . The 'dark northern form' of H. costifera, known only from Fennoscandia and Iceland, also proved to be specifically distinct, and I briefly described it as H. hyperborea Harmaja (Harmaja 1978) . In the present paper it will be treated more fully . All the material filed as H. costifera in the main Nordic herbaria was examined. During my revision of the H. acetabulum group in Fennoscandia, I also saw On the other hand, four specimens filed and published as H. acetabulum turned out to belong to the H . costifera group. The most important characters separating H. hyperborea from the very closely related H. costifera s.str. are presented in Table 1 . These rather variable species should be identified on the basis of the combination of all their characters, since there is no single conspicuous feature differentiating them alone and in all cases. In general, young apothecia of the two species may be very alike, especially macroscopically, but with age those of H. hyperborea assume the features peculiar to that species while the fruit bodies of H. costifera change to a lesser degree as they develop.
Some minor or less obvious differences between the species are mentioned in the following. In H. hyperborea the diameter of the apothecium tends to be slightly smaller, the stipe is often slightly longer and more slender and generally widens more abruptly to the cup. The hyphae forming the textura intricata of the ental excipulum are more strongly inflated in places in H. hyperborea. The walls of these hyphae have usually a faint brownish tinge in H. hyperborea, while in H . costijera they are usually hyaline or practically hyaline (more rarely pale brownish). The cell walls in the apothecium are thinner throughout in H. hyperborea: the walls of the hyphae of the ental excipulum, those of the cells of the textura prismatica, and those of the asci. There may also be a slight difference in the substrate from which the apothecia emerge: H. hyperborea often grows in a mixture of bare soil, mainly mull, and different kinds of plant litter (occasionally apparently even in litter alone), while H. costijera almost always occurs on bare, often more or less clayey, soil.
Characters shared by H. costijera and H . hyperborea are the usually grey-brown colour (often with fulvous shades or spots when dry) of the cup mostly yellowish to yellow, but pale to medium brown in places near cup margin rather pale to medium brown 17 .5-21.0 X 10.5-13.0 I'm most pronouncedly oblong, remainder ellipsoid exterior, at least near the margin, the white to buff (esp. when dry) colour of the basal parts of the apothecium, and ribs of the fruit body with blunt edges, which are sometimes double and at times ± sharp below . The cup may have a 'white margin ' (cf. Harmaja 1977b: 50) in both species, but rather seldom. The mature spores measure 14.5-18 .0 x 9.5-11.5 JLm in both. A fairly good proportion of the submature spores are subfusiform, a few being truly fusiform . The terminal cells of the paraphyses are about 50-150 JLm long in both (but tend to be slightly shorter in H. hyperborea?) . The ectal excipulum is composed of somewhat elongated rather small cells, roughly 10-30 JLm long, and is fairly homogeneous in structure, i.e. it is sometimes not easy to distinguish an inner layer of /. angularis and an outer one oft. prismatica. In thin and well-stained sections of mature apothecia the contents of the paraphyses and 1. prismatica cells are weakly to moderately cyanophilic, strongly cyanophilic septal collars are common and fairly conspicuous in the whole excipulum, but cyanophilic intercellular matter is lacking or scanty in the t. angularis. Apart from the more abundant pigmentation of H. hyperborea, KOH (5 OJo) sections of the two species are very alike as to colour: no colour reactions are provoked. The end cells in the tufts of the extal excipulum are ± clavate and rather small, measuring about 6-30 X 5-13 JLm in both (they may be generally slightly thicker and shorter in H. hyperborea) . The ascus development was found to be pleurorhynchous in both species, the type specimens also being studied. Both species seem to require ± calcareous ground. The habitat is mostly well-drained, but some sites of H. hyperborea consist of more or less paludified spring-fed places or wet brooksides. H. hyperborea has been found in the company of, for example, Dryas octopetala, Rhododendron lapponicum, Salix glauca, S. hastata, and Viola biflora (label notes); several accompanying plant and fungus species are listed in t hree previous papers dealing with the fungi of Kuusamo (Harmaja 1974 (Harmaja :116, 1976a (Harmaja :21, 1976b (Harmaja :27-28, 1977c H. costifera is distributed in Fennoscandia and Denmark from the temperate zone to the lower part of the middle (oro)boreal zone and is known from near sea level up to ca. 500 m (Oppland, S. Norway). H. hyperborea occurs from the middle boreal zone to the lower oroarctic (low alpine) zone and from near sea level up to ca. 1400 m (Buskerud, S. Norway) . The species thus appear to be partially sympatric. , .. on all the specimens actually seen by the author. The thick line is the border between the middle boreal and northern boreal zones according to Ahti et al. (1968 
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Helvella pedunculata and H. oblongispora
As shown by Harmaja ( 1977a) Some less conspicuous or indistinct specific differences were also observed in the group . The t. prismatica layer of H. oblongispora consists almost entirely of end cells, and its cell tufts are very weakly developed, as is evident to the naked eye from the nature of the sterile surface of the cup (see Table 2 ). Throughout the ectal excipulum the cell walls are thinnest in H. oblongispora, and in the t. prismatica the cell walls appear thickest in H. pedunculata. The present material does not allow definite conclusions about differences in distribution, but H. conjusa may be absent from the boreal zones, while H. pedunculata has been found from the hemiboreal to the northern boreal zone (as defined by Ahti et al. 1968 ). oblongispora). The ental excipulum consists of t. intricata with thin hyaline hypha! walls. The structure of the ectal excipulum is fairly similar in the four species (but see Table 2 and preceding section) and is composed of an inner layer oft. angularis with more or less elongated cells (with their longer axis perpendicular to the apothecium surface), and an outer part of more or less developed t. prismatica.
H. /eucomelaena, H. conjusa, H. pedunculata and
The end cells of the tufts of the latter part are clavate and fairly large, measuring about 15-50 x 7-15 J.Lm. The asci are very alike in all four species: eightspored, with about the same wall thickness, with dextrinoid contents when young, and an aporhynchous base. Microscopic sections in KOH (5 OJo) or heated cotton blue did not display further specific differences . Intercellular cyanophilic matter, other than in the form of scattered septal collars, is absent from the excipuli. So far no differences are known in the phenology or habitats of the four species; they all grow on more or less bare distinctly calcareous soil.
A 'white margin' (see Harmaja 1977b:50) has been observed in the cups of some collections of H. pedunculata. solitaria' in five different exsiccates, in the copies of various herbaria (but not H, whose collections he scarcely studied at all). H contains specimens with the corresponding numbers belonging to two of these exsiccates.
One of the specimens (Rehm: 'Ascomyceten', no. 751), and one specimen from each of two exsiccates not mentioned by Dissing but deposited in H, have been determined as H. confusa (Harmaja 1977a Apothecia 1-3 em high and 1.5-4 em in diameter, differentiated into distinct cup and stipe.
Cup ± compressed laterally, the 'lobes' thus formed being recurved; ribs of stipe do not continue on to cup, or do so very shortly . Hymenium dark sepia brown when fresh, black when dry. External surface when fresh concolorous with hymenium, except for the base, which is medium to pale greybrown with small white areas next to stipe; throughout covered with small warts, which become larger towards margin and are fairly pale grey-brown (i .e. paler than ground colour) . When dry, external surface black-brown, excepting the base which is grey with some small pale orange patches ; warts inconspicuous, generally slightly paler than ground colour.
Stipe 0.5-1.5 em high and 0.3-0.6(-1.5) em wide, often compressed, white when fresh , white or with pale grey or pale orange tinges in places when dry; throughout with conspicuous single or indistinctly double blunt-edged ribs.
Spores 14.5-17 .0 x 10.0-11.5 p.m, fairly broadly to moderately ellipsoid, with one large ellipsoid oil drop; of about the same size and shape when submature.
Asci large, tapering apically, pleurorhynchous, eight-spored, thick-walled.
Paraphyses with clavate, at times subcapitate, apex, which is 5.0-10.0 p.m in diameter; wall thin, with some ± inconspicuous hyaline to pale brown encrustation above; contents pale to medium brown, almost homogeneous to somewhat granular; end cell very long, ca. 70-180 p.m (mostly longer than 100 p.m) .
Anatomy. Excipulum composed of 3 layers . Ental part oft. intricata with narrow (2 .5-6.0( -7 .0) p.m in diameter) hyphae, which widen in places, gradually to abruptly, to often conspicuous elongate to globose cells, 7-30 ltm in diameter; walls thin to somewhat thickened, almost all hyaline. Middle layer ca . Harmaja 1977a) , but differs from it in the following respects: (I) in H. ulvinenii the outside of the cup is darker and without a distinct grey tinge, (2) the mature spores are shorter (16 .0-19 .0(-20.0) x 10.0-11.5 !lm in H. solitaria), (3) the mature spores are relatively broader (fairly narrowly to moderately ellipsoid with fairly many subfusiform ones in H. solitaria), (4) the submature spores do not differ in size or shape from the mature ones (most submature spores larger than the ma ture ones , even up to 24 x 15 llm , and a good many of them subfusiform or fusiform in H. so/ita ria; Harmaja 1977a), (5) the hyphae of the ental excipulum are slightly wider and in places are inflated to often conspicuous elongate to globose cells (most hyphae 2.0-4.5(-6.0) !lm in diameter and only a very few of them distinctly inflated, mainly in the uppermost parts of the ental excipulum, in H . solitaria), (6) the cells in the t. angularis layer are somewhat larger, (7) the cell walls in the t. prismatica tufts are slightly th icker (ca. 0.4-0.8 !lm thick in H. solitaria) , (8) the last-named cell walls have dist inctly darker encrustation, and (9) the end cells in the chains of the t. prismatica tufts are larger (5 .0-13 .0 !lm wide in H. so!itaria) . In addition, H. ulvinenii may possibly be differentiated by the following features : the colour of the fresh hymenium is pure brown without a greyish tinge; the warts on the outside of the cup are generally smaller; the stipe tends to be smaller; the apices of the paraphyses are generally wider; the distribution may be more restricted (H. solitaria occurs both at low altitudes and above the forest limit : Harmaja (1977a and b) ; an oroarctic specimen has also been collected in Finnish Lapland in the Kilpisjarvi region: fjeld Saana, 13.IX .1967 Ulvinen , OULU). H. ulvinenii may also be fairly close to H . dryadophila Harmaja , but is easily separated from this species and from all the other similar-looking species of arctic-alpine habitats by the characteristic shape of the apothecium, the short spores (but also short in H. hyperborea Harmaja) The above records are new, that from Finland being new to the country. The spores of Stordal 6148 are slightly smaller than usual. This specimen was not included in Dissing (1966) . The specimen from Sivertsen consists of several broken apothecia but I could not find any fully mature spores . Characters untypical of the species are the more or less distinct layer with features of textura angularis present in places between the t. intricata and t. prismatica, and the abundance of colourless hyphae in the t. prismatica warts on the exterior of the apothecium near the cup margin .
